Background: The increasing survival of children with congenital heart disease (CHD) challenges healthcare systems regarding how to manage the many health needs of patients undergoing transitional care. A comprehensive understanding of the perspectives of patients, parents, and healthcare providers is required. Objective: This study systematically identified the healthcare needs of adolescents with CHD transitioning into young adults by collecting the perspectives of patients, parents, and healthcare providers. Methods: A sample of CHD patients (n = 29), parents of children with CHD (n = 29), and healthcare providers (n = 16) completed the two-round Delphi study, and 64 healthcare needs were identified. The central tendency and the level of dispersion were computed in order to establish a consensus. Results: A consensus was reached on 25 healthcare needs including health, family, individual, interpersonal interaction, and policy dimensions, which were classified as important with a moderate to high level of agreement by all three groups. The three groups were strongly agreed that "encouraging the patient to learn health self-management" and "cultivating a positive attitude toward the illness" were very important. The opinions of the three groups differed significantly on 12 needs (p < 0.05) related to health, family, and policy dimensions. Conclusion: A consensus was reached on the needs that were identified as being potentially valid measures of the healthcare needs of adolescents with CHD transitioning into young adults. The identified needs can serve as the basis for establishing a transitional health passport and developing a clinical intervention for adolescents with CHD transitioning into young adults.
Introduction
Congenital heart disease (CHD) is the most common birth defect, with a prevalence of 9.1 per 1000 live births; however, Asia has the highest incidence of CHD, with a birth prevalence of 9.3 per 1000 live births, 1 while the birth prevalence in Taiwan is 13.08 per 1000 live births. 2 CHD comprises a wide spectrum of simple, moderate, and complex severity 3 and exhibits various cardiac functional levels as patients grow older. 4 Advances in diagnosis, medical technology, and surgical interventions have improved the Healthcare needs of adolescents with congenital heart disease transitioning into adulthood: a Delphi survey of patients, parents, and healthcare providers longevity of children with CHD, particularly in patients with complex CHD. 5, 6 Currently, approximately 90% of the children born with a cardiac anomaly can survive into adulthood. 5 Hence, the problems associated with the healthcare of patients transitioning from adolescence into early adulthood have become critical. The transition of healthcare should entail a purposeful plan that aims to provide age-appropriate information regarding self-management and to satisfy the medical, psychosocial, educational, and employment needs of young patients. 7 This transition in care commonly occurs between 15 and 24 years of age. [8] [9] [10] In some patients, this period may be delayed or may never end; it is successfully achieved only when patients are capable of taking responsibility for their own health. 11 A healthcare transition is a continual process that depends on a patient's age and development.
As patients with CHD grow older, they may face sports, employment, sexuality, marriage, reproduction, and other complex issues. These issues may be extremely different from those encountered in childhood. Therefore, these patients require an interdisciplinary medical care system approach in order to assist them with facing the daily life issues that impact on how they manage their disease. 12, 13 An integrative transition program may assist CHD patients to improve their self-management knowledge, establish lifelong health-related behaviors, preclude the possibility of loss to follow-up, prevent any inappropriate use of medical resources, integrate schooling and a career into their lives, and also improve their psychological health and quality of life. 8, [13] [14] [15] Although several studies on CHD transitional care have been conducted, 7, 13, 16 most of these studies have been based on literature reviews, in addition to lacking a common consensus from the perspectives of patients, parents, and healthcare providers.
The increasing survival of children with CHD challenges healthcare systems regarding how to manage the multitude of health needs of patients undergoing transitional care. The physiological needs and psychological and social behaviors of adolescents and young adults with CHD are unique, necessitating matching healthcare. A comprehensive understanding of the perspectives of patients, parents, and healthcare providers is required. Therefore, the aim of this study was to systematically identify the healthcare needs of adolescents with CHD transitioning into young adults from the perspectives of patients, parents, and healthcare providers. The results of this study may be used as clinical care guidelines for adolescents and young adults with CHD and may serve as a reference for developing transitional intervention strategies.
Methods

Study design, sample, and setting
The Delphi method was adopted in order to assist experts in achieving a consensus on the research problems. Most published Delphi sample sizes consist of 10-100 experts, and a 70% response rate was recommend for each round in order to maintain rigor. 17 In this study, the research targets included experts who provided clinical care, patients with CHD, and patients' parents. These research targets are experienced in handling the disease. The healthcare providers included pediatric cardiologists, pediatric cardiac surgeons, adult CHD specialists, pediatric cardiac nurse specialists and senior nurses, committee members from the Cardiac Children's Foundation of Taiwan, and nursing faculty members of pediatric cardiology.
After obtaining the approval of the ethics committee, this study adopted the purposive sampling method, recruiting CHD patients and parents of children with CHD. In this study, the patients who had been diagnosed with a variety of complexity levels of CHD were included in order to ensure that the entire spectrum of opinion was determined. The following inclusion criteria were employed: (a) those who were diagnosed with CHD by a pediatric cardiologist; (b) those who were between 15 and 24 years old; (c) those who could speak Mandarin or Taiwanese; and (d) those who agreed to participate in this study and signed a consent form. The participation of underage adolescents in this study required a consent form to be signed by their guardians. Patients with chromosome anomaly and catastrophic illness (e.g., Down syndrome and Marfan syndrome) were excluded from this study. The following inclusion criteria for recruiting the patients' parents were employed: (a) those who were parents of patients with CHD; (b) those who could speak Mandarin or Taiwanese; and (c) those who agreed to participate in this study and signed a consent form.
Data collection
From February to April 2014, invitations were sent out to experts, inviting them to participate in this study. After they agreed, the researcher mailed the demographical information form and the first-round Delphi questionnaire for the experts. In addition, the patient and parent participants were recruited at the pediatric cardiology clinic of a medical center in Northern Taiwan. The participants were provided with an explanation of the study's research objectives and their questions were answered; after they signed a consent form, the participants were requested to fill in the demographical information form and the first-round Delphi questionnaire. Subsequently, the questionnaires were collected, organized, analyzed, and modified. In order to achieve a consensus, the second-round Delphi questionnaires were mailed to the participants from May to June 2014.
Measures
The Delphi questionnaire used in this study originated from the findings of the authors' previous qualitative study regarding the life experience of adolescents with CHD in transitioning to adulthood. 18, 19 The questionnaire was subsequently verified through a literature review. 7, 15, 16, 20, 21 This questionnaire was aimed at exploring the healthcare needs of adolescents and young adults with CHD, including eight dimensions with 64 needs: health (23 needs) entailed assembling individualized disease information; family (3 needs) entailed promoting the dynamic balance within patients' families; individual (10 needs) entailed maintaining individual self-confidence and abilities; social interaction (6 needs) entailed fostering a friendly and empathetic environment; employment (1 need) entailed providing employment recommendations and assistance; economics (1 need) entailed assessing burden and providing usable resources; spiritual (2 needs) entailed satisfying needs for spiritual well-being; and policy (18 needs) entailed improving social welfare policies. The scores ranged from 1 to 7: a high score indicated that a need was crucial, whereas a low score indicated a need of low importance. The expert validity of the questionnaire was assessed. Before the questionnaire was finalized, three experts were invited to assess the range, appropriateness, and validity of the questionnaire and to modify the questionnaire.
Data analyses
After the second-round Delphi questionnaires were returned, SPSS version 20.0 software was employed in order to present the descriptive statistics and to rank the importance of crucial items. Because extreme values easily influence mean values, thus resulting in errors, this study used the median as the measure of central tendency. In addition, quartiles (Q1: 25%; Q3: 75%) were used as the basis for ranking crucial items; if an item exhibited Q1 > 5 and Q3 = 7 (Q1 = 5 and Q3 ⩾ 6), then the item was considered very important (important). Regarding consensus, the level of dispersion was used to analyze the quartile deviation (QD) of various items (QD = (Q3 -Q1)/2). If a question item exhibited QD ⩽ 0.6, 0.6 < QD < 1.0, or QD > 1.0, then the experts showed a high, moderate, or low level of agreement on the question item, respectively. 22, 23 In addition, Kruskal-Wallis one-way analysis of variance was employed in order to compare the opinions of the three groups of experts. If a significant difference existed, then a post hoc comparison was performed using Bonferroni's correction (α is set to be 0.05/3 = 0.017) in order to determine the experts' views regarding the healthcare needs of adolescents and young adults with CHD and the issues related to the planning of healthcare systems.
Results
Study sample
In this study, 38 patients with CHD, 36 fathers or mothers of patients, and 16 clinical care experts completed the first-round questionnaire; 29 patients with CHD (response rate = 76.3%), 29 fathers or mothers of patients (response rate = 80.6%), and 16 clinical care experts (response rate = 100%) completed the second-round questionnaire. The demographic characteristics of the three groups of participants are shown in Table 1 . The patient participants ranged in age from 15 to 23 years (mean = 20.0 years). The parent participants ranged in age from 35 to 59 years, with an average age of approximately 45 years, and had approximately 19 years of experience of caring for their children with CHD. The average age of the healthcare providers was 51 years; they had approximately 22 years of experience caring for patients with CHD. Over half of the patients and healthcare providers were male, whereas only 13.8% of the parents were fathers. The highest education level of most patients and parents was high school (51.7% and 55.2%, respectively). Half of the healthcare providers had obtained their Master's or doctoral degrees. The patients' CHD complexity levels were classified as mild, moderate, or severe according to the criteria of the 32nd Bethesda Conference. 24 Most participating patients (83%) and the children of participating parents (72%) had mild to moderate CHD complexity levels. The most common diagnosis of acyanotic heart disease was a ventricular septal defect in participating patients (n = 9, 31.0%) and the children of participating parents (n = 7, 24.1%), and the most common diagnosis of cyanotic heart disease was tetralogy of Fallot in participating patients (n = 8, 27.6%) and the children of participating parents (n = 6, 20.7%).
Consensus of healthcare needs
The second-round questionnaire results indicated that a consensus was reached on 25 healthcare needs (Table 2) , including health (8), family (2), individual (5), interpersonal interaction (2), and policy (8) dimensions that were classified as important (Q1 ⩾ 5, Q3 ⩾ 6) with moderate to high levels of agreement (QD ⩽ 1) by all three groups.
The health dimension included the following eight needs: (1) provide more information about the illness and clarify doubts promptly; (2) simultaneously explain the condition to the patient and family caregiver; (3) encourage the patient to learn health self-management; (4) discuss the importance and methods of weight control; (5) increase the patient's knowledge about the course of the disease; (6) discuss the progression, prevention, and management of symptoms with the patient; (7) teach the patient how to recognize symptoms and (8) discuss the significance and importance of regular follow-up. Of the eight needs, one, five and seven items were valued as very important and had high levels of agreement by the patients, parents, and healthcare providers, respectively.
The family dimension included the following two needs: (1) make an effort to facilitate parent-child interaction, such as communicating worries; and (2) encourage parents to assist children in learning about self-care.
As for the items valued as very important and having high levels of agreement, none were reported by the patients, but one and both items were reported by the parents and healthcare providers, respectively.
The individual dimension included the following five needs: (1) cultivate a positive attitude toward the illness; (2) improve self-assessment and self-control abilities and engage in a physical activity that enhances health; (3) encourage timely communication with teachers and provide information about the disease, such as instructions about medications, exercise, and work; (4) encourage timely communication with employers and provide information about the disease, such as instructions about medications, exercise, and work; and (5) maintain a sense of personal privacy. Of the five needs, one, four and three items were valued as very important and had high levels of agreement by the patients, parents and healthcare providers, respectively.
The interpersonal interaction dimension included the following two needs: (1) appreciate empathy from others; and (2) value the companionship of going to a doctor. As for the items viewed as very important and having high levels of agreement, none were reported by the parents, but one item was reported by the parents and healthcare providers, respectively.
The policy dimension included the following eight needs: (1) establish a feasible medical referral system and follow-up care system; (2) set up individualized medical records; (3) shorten the health service gap between urban and rural areas; (4) establish connections with a network resource; (5) provide a health passport, which records physiological data and the status of medications for cardiac care and includes individualized suggestions for suitable sports, follow-up times, and counsel regarding pregnancy, depending on the patient's needs; (6) promptly notify the patient and parents regarding the results of applying for catastrophic illness cards; (7) simplify the administrative procedures for obtaining a catastrophic illness card; and (8) provide individualized health information. Of the eight needs, one, three and six items were viewed as very important and had high levels of agreement by the patients, parents and healthcare providers, respectively.
Of all of the needs, "encourage self-managing of health condition" and "cultivate a positive attitude toward the illness" were very important (Q1 > 5, Q3 = 7), with the three groups showing a high level of agreement (QD ⩽ 0.6).
Discrepancies between patients, parents, and healthcare providers
The opinions of the three groups differed significantly on 12 needs (p < 0.05) related to the health (9), family (2), and policy (1) dimensions of the second-round questionnaire ( Table 2 and Table 3 ).
There was disagreement on the following nine needs in the health dimension: (1) offer a guide to taking medicine related to CHD (p = 0.021); (2) achieve consistent communication between the physician and patient regarding illness concerns (p = 0.017); (3) develop complete illness knowledge (p = 0.024); (4) call attention to the importance of dental care, such as cavity prevention and dental cleaning (p = 0.006); (5) actively discuss medical care issues associated with teenagers becoming adults (p = 0.033); (6) provide premarital health examinations, pregnancy examinations, and genetic counseling (p = 0.008); (7) discuss the progression, prevention, and management of symptoms with the patient (p = 0.010); (8) provide individualized Table 3 . Analysis of no consensus being reached on 39 healthcare needs in adolescents transitioning into young adults with congenital heart disease between patients, parents, and healthcare providers. exercise evaluations and recommendations (p = 0.007); and (9) teach the methods and timing for self-monitoring symptoms, such as recording the situation, time, and frequency of chest tightness and measuring heart rate and blood pressure (p = 0.009). There was disagreement on the following two needs in the family dimension: (1) provide family counseling (p = 0.022); and (2) encourage parents to assist children in learning about self-care (p = 0.044).
There was disagreement on the following need in the policy dimension: design and program a proper app for different types of CHD (p = 0.008).
Discussion
This study achieved a consensus on the healthcare needs of adolescents with CHD transitioning into young adults including health, family, individual, interpersonal interaction, and policy dimensions by determining the perspectives of patients, parents, and healthcare providers. Dissimilar concerns spanning the health, family, and policy dimensions were also documented.
Consensus of healthcare needs
In the health dimension, "encourage the patient to learn health self-management" was classified as very important with a high level of agreement by all three groups. Hence, related self-management strategies should be developed and applied to this transitional stage of a dependent child becoming an independent adult. A person with a chronic illness can undertake self-management strategies in order to promote health, manage an illness, and manage life with a medical condition. 25 Most young people with CHD experience an improved prognosis with early treatment and regular cardiac surveillance. Therefore, CHD as a chronic illness should include health-promoting behaviors that focus on life-long care. 26 In addition, the healthrelated issues that achieved a consensus among the three groups embrace clarifying the illness to the patient, including providing information about the course of the disease and its symptoms, weight control, and regular follow-up. Wang et al. investigated nearly all (98%) of the adolescents with cardiac disease in New York Heart Association class I and determined that knowledge and understanding of their cardiac abnormalities had a positive influence on their health-related quality of life. 27 In developing an international research agenda for adults with CHD, studies investigating the knowledge and education of patients were the highest priority. 28 Particularly in these young people, methods that motivate people to learn, such as educational videogames, can be effective for improving knowledge and self-management. 29 Nevertheless, there was no consensus between the three groups regarding referrals to adult cardiology. In addition, some of the patients and parents responded that they were inclined to continue to seek care from their original pediatric cardiologists. Healthcare providers reflect the current status of medical care and provide a collaborative mechanism between the pediatric and adult cardiology systems. Our results agree with those of van Staa et al., who reported that transitioning was complicated by cultural gaps between pediatric and adult services. Young adults and parents felt lost after transferring, and providers also recognized the cultural chasm that exists between both services and worried about noncompliance, loss of follow-up, and a lack of independence. 30 Therefore, although the first adult CHD center was established in Taiwan in 2009, adolescents with CHD often choose to remain with their pediatric cardiologist. 19 In the United States and Europe, comorbidities, pregnancies, and patient or family requests to leave pediatric cardiology were identified as initiators for transfers. A timely transfer and a structured transition process for children with CHD may not be implemented in all pediatric cardiology programs. 31 Thus, healthcare providers working in pediatric cardiology should focus on the healthcare needs of these young people. In addition, the issue of patients not being lost to follow-up should be considered as essential to achieving a successful transition for chronically ill adolescents, as suggested by the international Delphi findings. 32 In the family dimension, the needs of parent-child interaction and learning about self-care were identified and encouraged by the three groups. The life experiences of adolescents and young adults with CHD showed a dynamic process of moving between invisible defects and of coexisting with the disease. 19 Through this process, healthcare providers might focus on strengthening adolescents' independence without undermining parental involvement. However, parental overprotective behavior during childhood and adolescence was reported to be associated with increased heart-focused anxiety in adulthood. 33 Interventions that support appropriate levels of parental protection and encourage self-care strategies among adolescents and young adults with CHD could be developed.
In the individual dimension, "cultivate a positive attitude toward the illness" was the other need that was classified as very important with a high level of agreement by all three groups. A feeling of optimism or a sense of coherence may be protective factors for adolescents with CHD and may benefit their health-related quality of life, as well as further reducing any feelings of depression or anxiety. 27, 34 In addition, the need to engage in a physical activity that enhances health also achieved a consensus. However, adolescents with mild CHD engaging in vigorous exercise exhibited both excessive and inadequate amounts of exercise. 35 As the patients grow older, they return to school and engage in jobs. Encouraging timely communication with teachers or employers and providing them with information about the disease, including instructions on medications, exercise, and work, are key healthcare needs. However, in reality, some patients and parents may show some hesitancy and may not reveal these conditions to their bosses. Thus, maintaining a sense of personal privacy and the perspectives of patients and their parents regarding disease disclosures should be respected.
In the interpersonal interaction dimension, accepting empathy from others and valuing the companionship of going to a doctor were two healthcare needs that achieved consensus. Strengthening the communication skills of healthcare providers creates steady support in terms of patients' perceptions regarding healthcare needs. 36 Some parents responded that "empathy makes a patient feel that he or she is being cared for and valued." Some healthcare providers also proposed that these children have low self-esteem because of their appearance (e.g., scars) rather than other people's view of them; therefore, determining how to boost self-confidence and gain continual support is crucial.
In the policy dimension, healthcare systems must be integrated, including blending medical referral services, health inequality issues, and individualized health needs. Using patient health passports has been promoted as an educational tool for addressing these needs in CHD patient care. 16, 37, 38 However, considerations of accessibility and feasibility may establish increasing interest in alternatives such as e-health or mobile health (m-health), thus recording the related data and providing exercise surveillance. 39 Healthy behavior in young people with CHD with regards to pregnancies and highrisk deliveries should also incorporate an organized, multidisciplinary approach. 40, 41 Dissimilar concerns spanning the health, family, and policy dimensions Disagreement was found regarding needs in the health, family, and policy dimensions. However, for all of these needs, the scores from the parents or healthcare providers that determined the importance of the needs and the agreement level were significantly higher than those from the patients after post hoc analyses. The parents were typically those who had become supporters, consultants, and even experts since discovering their child's illness. However, leaving pediatric care was harder for the parents than for the young adults. 9, 30 These findings are consistent with the report of van Staa et al., which showed that young adults did not know what to expect before transferring, but that most of them seemed much less worried about it than their parents. 30 Therefore, the present study included the perspectives of patients' parents in addition to those of the patients in order to reflect a deeper understanding of the healthcare needs of adolescents with CHD transitioning to adulthood.
Strengths and limitations
Based on our research, this study is the first to include patients and parents as Delphi experts, thus implementing patient-and family-centered nursing care. In addition, the present study examines their needs for healthcare and explores a more holistic view of preparing patients for transitions in CHD care settings. This study had several limitations. Patients with different levels of CHD severity exhibit different healthcare needs. The patient and parent samples comprised mild, moderate, and severe CHD complexity levels. The present findings may be representative of Taiwanese contexts, therefore expanding the current knowledge from Western societies. Thus, recommendations based on consensus should be interpreted with caution, and the clinical usefulness of the guidelines should be further evaluated.
Conclusion
Based on this Delphi study, a consensus was reached on 25 health, family, individual, interpersonal, and policy needs that were identified by patients, parents, and healthcare providers as potentially valid measures of the healthcare needs of adolescents with CHD who are transitioning into young adults. The identified needs can serve as the basis for establishing the reliability and validity of a transitional health passport and for developing a clinical intervention for adolescents with CHD who are transitioning into young adults.
Implications for practice
• • Regarding the healthcare needs of adolescents with congenital heart disease (CHD) who are transitioning into young adults, a comprehensive understanding from the perspectives of patients, parents, and healthcare providers was required as a basis for nursing practice. 
